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(54) APPARATUS FOR UTILIZING HYDROGEN PERMEABLE MEMBRANE AND PROTECTION 
METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve a purpose for 
solving the stoppage problem obstracting the practicality of 
a hydrogen permeable metal film. 

SOLUTION: In an apparatus having a hydrogen permeable 
unit 1 using a hydrogen permeable film 2, temperature 
sensitive valves 7, 13, 15 and 20 using heat as power 
sources are connected to pipings 6, 9 and 12, which are 
connected to a hydrogen supply-side spaces 3 and 
hydrogen permeating-side space 4, and detect the 
temperature rise of the apparatus at the time of starting of 
the apparatus and connect the space 3, the space 4 and 
pipings 6, 8, 12 and 14 to automatically operate so as to 
reach a steady operation state and detect the temperature 
drop of the apparatus at the time of stoppage of the 
apparatus to be automatically operated so as to remove 
hydrogen in the spaces 3 and 4 to protect the hydrogen 
permeable film 2. 
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Hi&fll&J-f SfiLWc#gp#7 6 aA'ifSnt^S. Hf 
fe7 9ti, 6857 6^?Sffi5 7 5A->P>ja^>5^lR3t 

[0 0 3 6] ^-7 7 1 ^^-7g|3 7 4 fcOrtaPKfel^ 
"H4, #SPtt7 6 ai:C©#8Msf7 6 atcM(R]-r§#^ 
-b 7 7 tlC&-DTW7WBf$.Zn, ^MP7 2*> 
#tf-b 7 7, mmi 8, J#»P7 3^<9fitiE§<DSi 

[0 0 3 7] JlfWtycte, ffiSKUt?, $57 6t4!iS « 
«57 5K3l£#tte>ftT, ft8W7 6a^#-h7 
7 LT*J ■) , ^SSWr^ 7 , 13 UHtttS 
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[0 0 4 5] jg»]fu> ^)\>1 1 OfcitfllBBSBIlH'W 
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fcf if © J: 9 fcJftjgTfc o Tti^o 
[ 0 0 5 4 ] Sfc, EW 2 1 li7j<!s>§i®l 4 icfttt^ 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1]ln a device which has a hydrogen permeable film which consists of metal 
or an alloy which reveals hydrogen permeation ability, By carrying out with heat 
which has one or more thermal-sensing type valves which make heat the source of 
power, respectively for piping which leads to the hydrogen supply side space of 
said hydrogen permeable film, and the hydrogen permeation side space and to 
which the device itself has operation of these valves in it, Detect a rise in heat of a 
device, at the time of starting of a device, if it operates and these valves are in a 
steady operation state automatically, will close, and at the time of a stop of a device. 
A protective method of a hydrogen permeable film use device removing hydrogen 
in said space which detects a temperature fall of a device, operates these valves 
automatically, and is connected with a hydrogen permeable film. 
[Claim 2]Said hydrogen permeable film Palladium, vanadium, titanium, a zirconium, 
nickel, platinum, a ruthenium, niobium, tantalum, and a mug - a protective method 
of the hydrogen permeable film use device according to claim 1 by which one sort 
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of metal or an alloy chosen from NEJIUMU, calcium, a lantern, and a group, ** and 
others, or two sorts or more being included as a component. 
[Claim 3]A protective method of the hydrogen permeable film use device according 
to claim 1 , wherein said hydrogen permeable film use device is a hydrogen 
separator, a hydrogen isotope decollator, or a film reactor. 

[Claim 4]A protective method of the hydrogen permeable film use device according 
to claim 1, wherein said hydrogen permeable film use device is a fuel cell system. 
[Claim 5]A protective method of the hydrogen permeable film use device according 
to claim 1, wherein at least one of said thermal-sensing type valves is a magneto 
system thermal-sensing valve. 

[Claim 6]A protective method of the hydrogen permeable film use device according 
to claim 1 , wherein at least one of said thermal-sensing type valves uses a gas 
adsorption medium. 

[Claim 7]A protective method of the hydrogen permeable film use device according 
to claim 6, wherein a hydrogen storing metal alloy is used for some or all of said 
gas adsorption media. 

[Claim 8]A protective method of the hydrogen permeable film use device according 
to claim 1, wherein said thermal-sensing type valve has two or more right hand 
sides to one thermos sensor. 

[Claim 9]A protective method of the hydrogen permeable film use device according 
to claim 1 removing hydrogen by introducing inactive gas into space which touches 

O/O/l 
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said hydrogen permeable film. 

[Claim 10]A protective method of the hydrogen permeable film use device 
according to claim 1 removing hydrogen by introducing the atmosphere into space 
which touches said hydrogen permeable film. 

[Claim 1 1]A protective method of the hydrogen permeable film use device 
according to claim 1 removing hydrogen in this space by exhausting space which 
touches said hydrogen permeable film. 

[Claim 12] A protective method of the hydrogen permeable film use device 
according to claim 1 having a bypass means which bypasses this gas using a 
thermal-sensing type valve while not supplying combustible gas containing 
hydrogen etc. to said hydrogen permeable film unit. 
[Claim 13]A protective method of the hydrogen permeable film use device 
according to claim 1 having a reformer which generates gas supplied to said 
hydrogen permeable film unit, and having arranged said thermal-sensing type 
valve upstream of this reformer. 

[Claim 14]ln a device which has a hydrogen permeable film which consists of metal 
or an alloy which reveals hydrogen permeation ability, for piping which leads to the 
hydrogen supply side space of said hydrogen permeable film, and the hydrogen 
permeation side space. While operating automatically so that one or more 
thermal-sensing type valves which make heat which the device itself has the 
source of power may be provided, respectively, said thermal-sensing type valve 
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may detect a rise in heat of a device at the time of starting of a device and it may 
result in a steady operation state, A hydrogen permeable film use device, wherein it 
operates automatically so that hydrogen in said space which detects a temperature 
fall of a device at the time of a stop of a device, and is connected with a hydrogen 
permeable film may be removed, and said hydrogen permeable film is protected. 
[Claim 15]Said hydrogen permeable film Palladium, vanadium, titanium, a 
zirconium, The hydrogen permeable film use device according to claim 14 by which 
one sort of metal or an alloy chosen from nickel, platinum, a ruthenium, niobium, 
tantalum, magnesium, calcium, a lantern, and a group, ** and others, or two sorts 
or more being included as a component. 

[Claim 16]The hydrogen permeable film use device according to claim 14, wherein 
said hydrogen permeable film use device is a hydrogen separator, a hydrogen 
isotope decollator, or a film reactor. 

[Claim 17]The hydrogen permeable film use device according to claim 14, wherein 
said hydrogen permeable film use device is a fuel cell system. 
[Claim 18]The hydrogen permeable film use device according to claim 14, wherein 
at least one of said thermal-sensing type valves is a magneto system 
thermal-sensing valve. 

[Claim 19]The hydrogen permeable film use device according to claim 14, wherein 
at least one of said thermal-sensing type valves uses a gas adsorption medium. 
[Claim 20]The hydrogen permeable film use device according to claim 19, wherein 
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a hydrogen storing metal alloy is used for some or all of said gas adsorption media. 
[Claim 21]The hydrogen permeable film use device according to claim 14, wherein 
said thermal-sensing type valve has two or more right hand sides to one thermos 
sensor. 

[Claim 22]The hydrogen permeable film use device according to claim 14 removing 
hydrogen by introducing inactive gas into space which touches said hydrogen 
permeable film. 

[Claim 23]The hydrogen permeable film use device according to claim 14 removing 
hydrogen by introducing the atmosphere into space which touches said hydrogen 
permeable film. 

[Claim 24]The hydrogen permeable film use device according to claim 14 removing 
hydrogen by exhausting space which touches said hydrogen permeable film. 
[Claim 25]The hydrogen permeable film use device according to claim 14 having a 
bypass means which bypasses this gas using a thermal-sensing type valve while 
not supplying combustible gas containing hydrogen etc. to said hydrogen 
permeable film unit. 

[Claim 26]The hydrogen permeable film use device according to claim 14 having a 
reformer which generates gas supplied to said hydrogen permeable film unit, and 
having arranged said thermal-sensing type valve upstream of this reformer. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a hydrogen permeable film use device 
which separates hydrogen from the gas which contains hydrogen using a hydrogen 
permeable film, and a protective method for the same. 
[0002] 

[Description of the Prior Art] Since a certain kind of metal membrane does not let other 
substances pass at all only through hydrogen, it has a hope for the application to hydrogen 
manufacture. However, there is application-limits temperature (Tc) which generally 
changes with each films in such a hydrogen permeability metal membrane, and if it 
exposes to a hydrogen atmosphere below at this temperature, a strong fall, a crack, 
collapse, etc. may be produced. Therefore, a hydrogen permeable film is used at the 
temperature more than Tc, and when it suspends a device, after it removes hydrogen, it 
must lower a membranous temperature. Generally, the temperature of a hydrogen 
permeable film introduces inactive gas, such as argon and nitrogen, into the inside of a 
more than [ Tc ], hydrogen by the side of the hydrogen supply of a hydrogen permeable film 
and hydrogen permeation is discharged and removed outside with these gases, and a 
device is suspended by lowering temperature after that. 

[0003] While introducing air into the hydrogen supply side of a hydrogen permeable film in 
the case of a stop and driving out hydrogen, the method of also removing hydrogen by the 
side of hydrogen permeation through a hydrogen permeable film is indicated by 
JP,2001-118594,A. A steam is introduced into JP,2001"229951,A, hydrogen is driven out to 
it, and method ** which consumes and removes this with a fuel cell power generation unit 
is indicated. 
[0004] 

[Problem(s) to be Solved by the Invention]However, a special examination was not made 
about the valve used in these. By the way, although it is operated only in the case of 
starting of a device and a stop, if the valve which operates by a usual electro-magnetic 
valve and compressed air was used for the valve used for protection of a hydrogen 
permeable film here, it consumes energy also during steady operation. This energy loss can 
never be disregarded with the fuel cell than to which greater importance is attached to the 
chemical processing plant operated for a long time or energy efficiency. 
[0005]In the ordinary protective method depending on electric control, when the power 
system and electronic control system for a valve action have a trouble, management is 
impossible. In spite of using a very expensive thing like palladium alloy membrane 
generally as a hydrogen permeability metal membrane, once it will encounter such a 
trouble, a film will collapse and will lose hydrogen separability thoroughly. And collapse of 
a hydrogen permeable film also makes the function of the whole device impossible 
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thoroughly in many cases. Therefore, it is necessary to pay careful attention for protection 
of a hydrogen permeable film. 

[0006]In light of the above-mentioned circumstances, this invention tends to attain the 
purpose of solving the difficulty of the stop which had barred utilization of the hydrogen 
permeability metal membrane. 
[0007] 

[Means for Solving the Problem]By the way, since a hydrogen permeable film is used at 
temperature more than Tc, a hydrogen permeable film use device always has a heat source 
in somewhere in a device. And it is the valve operation for protecting a hydrogen 
permeable film only at the device's starting / stop time, and temperature of the heat source 
usually certainly goes up and down it in that case. Then, as a result of examining whether 
this heat source is effectively unutilizable, it turned out that the above-mentioned problem 
is solvable by the following methods. 

[0008]Namely, in a device which has a hydrogen permeable film in which this invention 
consists of metal or an alloy which reveals hydrogen permeation ability, By installing one 
or more valves (thermal-sensing type valve) which make heat the source of power, 
respectively in piping which leads to the hydrogen supply side space of said hydrogen 
permeable film, and the hydrogen permeation side space, and carrying out with heat in 
which the device itself has operation of these valves, A rise in heat of a device was detected 
at the time of starting of a device, automatically, when it operated and these valves were in 
a steady operation state, it closed, and a temperature fall of a device was detected at the 
time of a stop of a device, these valves were operated automatically, and an 
aforementioned problem was solved by removing hydrogen in space connected with a 
hydrogen permeable film. 

[0009]Thereby, since it is not necessary to expose a hydrogen permeable film to hydrogen 
at temperature below Tc, collapse of a film can be prevented. And a system which does not 
consume electrical energy special for valve operation required for deactivation of a 
hydrogen permeable film etc., and does not need electronic control, either can be completed 
by using a thermal-sensing type valve which operates with heat in this way. 
[0010]It is what a thermal-sensing type valve used here detects heat of a thermos sensor, 
and operates bordering on the existing temperature To peculiar to a valve, It can open 
above To and various things, such as a closed switching valve, a switching valve which is 
closed above To and opened below by To, and a method valve of three which changes a 
channel before and behind To, can be used below at To. As a principle of operation of a 
thermal-sensing type valve, there are some etc. which move an electro-magnetic valve with 
electric power generated using a thing using character which bimetal and a shape memory 
alloy transform with heat, for example, a thermo couple, and a thermoelement, and, of 
course, these can be used. However, a thing using a magnet and especially a thing using a 
gas adsorption medium are effective so that it may explain below. 

[00 11] What is indicated by JP,H8"270935,A, for example can be used for a thing using 
magnets (a ferromagnetic, a ferrimagnetic material, etc.). This forms a magnet for 
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temperature perception (thermos sensor) which makes To a Curie point in a valve element 
arranged in a channel of gas, counters it with this, and arranges another magnet (right 
hand side) in which a Curie point is much higher than this. If two magnets hold a valve 
element to an open position by magnetism at the time of low temperature and temperature 
rises by having such composition, saturation magnetization of a magnet for temperature 
perception will fall rapidly near To, it will separate from another magnet, and a valve 
element will move to a closed position with power, such as a spring. That is, a valve can be 
opened and closed only with heat before and behind To. 

[0012]Since the thermal-sensing type valve using such a magnet can operate very 
sensitively repeatedly over a long period of time to temperature, the operating 
temperature To is moreover decided by magnetic character and operating-temperature 
adjustment after a device assembly is unnecessary, it is suitable for especially this 
invention. Although a valve which is closed at an elevated temperature to JP,H8"270935,A, 
and is opened at low temperature is shown, It can be made a valve which is opened at an 
elevated temperature and closed at low temperature by easy improvement, a method valve 
of three which changes a channel with temperature, etc., and it cannot be overemphasized 
in this invention that it can be adapted in all these valves. Improvement besides it with 
various thermal-sensing type valves using a magnet is proposed (for example, 
JP,H10-300078,A), and they can also be effectively adapted in this invention. 
[0013]As a thermal-sensing type valve using a gas adsorption medium, many things based 
on a principle indicated by JP,S61"270505,A are proposed. This encloses a hydrogen 
storing metal alloy and hydrogen in a cylinder which builds in a piston, By heating a 
hydrogen storing metal alloy, hydrogen which was carrying out occlusion is made to emit, a 
piston is extruded by the hydrogen pressure, occlusion of the hydrogen is carried out by 
cooling a hydrogen storing metal alloy conversely, and it is considered as an actuator which 
pulls back a piston with a fall of hydrogen pressure, prudence of a piston, etc. by it. Thus, 
by using an actuator which performs an expanding action with heat, various things, such 
as a switching valve and a method valve of three, are producible like a thermal-sensing 
type valve using a magnet mentioned above. 

[0014]That it is preferred for this invention using a thermal-sensing type valve using such 
a gas adsorption medium, By connecting for piping a container (thermos sensor) and a 
cylinder (right hand side) into which a hydrogen storing metal alloy was put, a thermos 
sensor is arranged in the most desirable position detecting temperature, and this is 
because a right hand side can be provided in a free position which separated. If piping is 
branched and two or more right hand sides are moreover connected to one thermos sensor, 
it will also become possible to move right hand sides of these plurality all at once. By 
enabling it to heat a thermos sensor using a thermoelement, not only heat but a thing 
which valve control is performed also electrically and carried out to a system which was 
parallel two lines and provided control of a valve is also easy, and since reliability can be 
improved, it is dramatically convenient. A thing of a further different structure like 
JP,S56-134468,U can also be used. 
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[00 15] Although JP,S61-270505,A uses a hydrogen storing metal alloy and hydrogen, it 
must not necessarily be this combination. Combination of other gas adsorption media and 
a gas is actually proposed until now. In this invention, thermal-sensing type valves using 
various gas adsorption media other than the above also including what will be developed 
from now on are effectively applicable. 

[0016]In this invention, one sort of metal or an alloy in which said hydrogen permeable 
film is chosen from palladium, vanadium, titanium, a zirconium, nickel, platinum, a 
ruthenium, niobium, tantalum, magnesium, calcium, a lantern, and a group, ** and others, 
or two sorts or more can be included as a component. 

[0017]A palladium system alloy film which specifically has outstanding hydrogen 
selectivity and a transmission rate as a hydrogen permeable film used here, Palladium 
membrane, an amorphous palladium silicon system alloy film, a vanadium system alloy 
film, A vanadium film, an amorphous zirconium nickel series alloy film, zirconium 
membrane, An amorphous hafnium nickel series alloy film, a niobium system alloy film, 
niobium membrane, A tantalum layer, an amorphous ferrotitanium alloy film, a titanium 
nickel alloy film, a titanium silver alloy film, an amorphous rare earth-nickel series alloy 
film, a zirconium iron-Magnesium alloy film, a zirconium iron-calcium-alloys film, etc. are 
raised. Although these may be used independently, respectively, some alloy films including 
a vanadium nickel alloy film may be used for the surface in a form which covered other 
metal, such as palladium and platinum. 

[00 18] A porous body which consists of alumina etc. is used as a base material aiming at 
improvement in hydrogen permeation speed, and a thing which made the surface fill up 
with or support palladium, platinum, a ruthenium, rhodium, iridium, etc. in covering or its 
fine pores is also used as a hydrogen permeable film. By a film, since a film may collapse if 
all are exposed to a hydrogen atmosphere at low temperature near a room temperature, 
although application-limits temperature Tc and permission hydrogen content pressure at 
that time differ, as for a hydrogen permeable film using metal or an alloy which reveals 
such hydrogen permeation ability, a certain ways of coping are desired. A general 
phenomenon cannot expose a hydrogen permeability metal membrane to hydrogen near a 
room temperature, therefore this invention is effective to all hydrogen permeability metal 
membranes also not only including the above-mentioned hydrogen permeable film but a 
thing developed from now on. 

[0019]Said hydrogen permeable film use device using such a hydrogen permeable film can 
be a hydrogen separator, a hydrogen isotope decollator, a film reactor, or a fuel cell system. 
[0020]A hydrogen producing device which takes out hydrogen from mixed gas which 
contains carbon dioxide etc. which were obtained from methane, methanol, gasoline, etc. by 
steam reforming as a hydrogen separator, A hydrogen separator for collecting hydrogen 
contained in off-gas of a chemical processing plant, a hydrogen purification unit from 
which an impurity contained in crude hydrogen is removed, etc. are raised. 
[0021] A hydrogen isotope decollator separates heavy hydrogen and protium, using that 
hydrogen permeation speed changes with hydrogen isotopes. 



Japanese Publication number : 



[0022]Although a film reactor arranges a catalyst and a demarcation membrane in one 
reactor, a hydrogen permeable film can be used as this demarcation membrane. By 
performing a chemical reaction using a film reactor, promotion and control of a reaction 
are expectable by removing only hydrogen of the resultants from a reaction region, or 
supplying hydrogen to a reaction region through a film. Even if it tells a film reactor to a 
mouthful, some are various, for example, there are a thing using catalytic activity which 
does not dare to be filled up with a catalyst in a reactor, but the hydrogen permeable film 
itself has, etc., but it cannot be overemphasized that this invention is effective to such 
various film reactors. 

[0023]In this invention, hydrogen in this space is removable introducing inactive gas and 
the atmosphere into space which touches said hydrogen permeable film, and/or by 
exhausting space which touches said hydrogen permeable film. 

[0024]While introducing inactive gas, introducing a method and the atmosphere which 
drive out hydrogen out of a hydrogen permeable film module with this as a method of 
removing hydrogen and driving out hydrogen, Although how to exhaust with a method, a 
vacuum pump, etc. which also use a reaction of oxygen and hydrogen and from which 
hydrogen is removed, and remove can be considered, this invention is applicable to any 
method of these. 

[0025]In any case, there are at least two valves required in the case of starting and a stop. 
That is, in order to remove hydrogen, when introducing inactive gas and the atmosphere 
and exhausting gas using a valve for those gas introduction, and the exhaust, it is a valve 
for protecting that gas flows boundlessly from the exterior. Such a valve requires that it 
should be connected at a time by at least one, respectively to the hydrogen supply side 
space and the hydrogen permeation side space, and can make these a thermal-sensing type 
valve. Since a thermal- sensing type valve is used for such a use, the position does not 
necessarily need to be on piping linking directly to a hydrogen permeable film unit. 
[0026]For example, in a device which has a reformer which supplies hydrogen to a 
hydrogen permeable film unit, inactive gas may replace a hydrogen supply room of a 
reformer and a hydrogen permeable film unit by arranging a thermal-sensing type valve 
upstream of a reformer. If methanol, water, etc. whose reformer is fuel during the stop 
remain, it will adhere on the surface of a reforming catalyst, and performance of a catalyst 
will fall. Therefore, a problem at the time of a reformer stop can also be simultaneously 
solved by replacing a gas in a reformer by inactive gas using this invention. 
[0027]Various things, such as a method valve of other 3 of a switching valve, should be 
appropriately used as a thermal-sensing type valve. For example, while a hydrogen 
permeable film has not got warm at a fuel cell system yet, gas by which hydrogen 
permeable film YUNITTOHE supply is carried out may have to be bypassed, and this gas 
may have to be burned in a combustion chamber. While not supplying combustible gas 
containing hydrogen etc. to said hydrogen permeable film unit in such a device, Although it 
is preferred to have a bypass means which bypasses this gas using a thermal-sensing type 
valve, as a thermal-sensing type valve, it is dramatically useful in that case to use a 
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method valve of three, other switch valves, etc. 
[0028] 

[Embodiment of the Invention] Hereafter, a 1st embodiment of a hydrogen permeable film 
use device concerning this invention and a protective method for the same is described 
based on Drawings. Drawing 1 is a mimetic diagram for which the hydrogen permeable 
film use device in this embodiment is shown, and the numerals 1 of a hydrogen permeable 
film and 3 are [ a hydrogen permeation room (the hydrogen permeation side space) and 5 ] 
thermostats a hydrogen supply room (the hydrogen supply side space) and 4 a hydrogen 
permeable film unit and 2 in drawing 1 . 

[0029]The hydrogen permeable film use device of this embodiment is used as a hydrogen 
purification unit, and the hydrogen permeable film unit 1 which has the hydrogen 
permeable film 2 is arranged at thermostat 5 inside. The inside of the hydrogen permeable 
film unit 1 is divided by the hydrogen supply room 3 and the hydrogen permeation room 4 
with the hydrogen permeable film 2. 

[0030]The hydrogen permeable film 2 has just divided the inside of the hydrogen 
permeable film unit 1, and can be attached to the opening provided in the septum etc. 
which separate this hydrogen permeable film unit 1 inside. A palladium silver system alloy 
film is used, and below 200 **, since the alpha-beta phase transition leading to film 
collapse happens, as for this hydrogen permeable film 2, this serves as application-limits 
temperature Tc, as for this material. 

[003l]The piping 6 and 9 is connected to the hydrogen supply room 3, and the 
thermal- sensing type switching valve 7 and the thermal-sensing type switching valve 15 
are connected to the piping 6 in parallel. The piping 8 which supplies crude hydrogen to the 
hydrogen supply room 3 is connected to the thermal- sensing type switching valve 7. The 
nitrogen storage tank 19 is connected to the thermal-sensing type switching valve 15 via 
the piping 16, the needle valve 17, and the piping 18. The valve 10 and the thermal-sensing 
type switching valve 20 are connected to the piping 9 in parallel. The piping 21 which leads 
to the open air is connected to the thermal-sensing type switching valve 20, and the piping 
11 for exhaust air is connected to the valve 10. The hydrogen permeable film 2 is open for 
free passage, and these hydrogen supply room 3, the piping 6, and the piping 9 form the 
hydrogen supply side space which is the space which can be sealed. 

[0032]The piping 12 is attached to the hydrogen permeation room 4, and the piping 14 is 
connected to the piping 12 via the thermal-sensing type switching valve 13, and it has 
become it as [ take / the hydrogen refined through this piping 14 ]. The hydrogen 
permeable film 2 is open for free passage, and these hydrogen permeation room 4 and the 
piping 12 form the hydrogen permeation side space which is the space which can be sealed. 
[0033]Among these thermal-sensing type switching valves (thermal-sensing type valve) 7, 
13, 15, and 20, the thermal-sensing type switching valves 7 and 13 are considered as the 
composition from which it will be in an opened state by more than TO, and they will be in a 
closed state by less than TO, and it has composition from which it will be in a closed state 
by an opened state and more than Tl the thermal-sensing type switching valve 15 and 
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20T1 or less. Here, TO is a temperature a little lower than the temperature in the 
thermostat 5 at the time of steady operation, and Tl is a temperature lower further a little 
than TO, and let these be sufficiently high things compared with Tc. Here, in order to 
explain plainly, let mostly temperature in the hydrogen permeable film unit 1, the 
hydrogen permeable film 2, and the thermostat 5 be a match. 

[0034]Drawing_5_is a sectional view showing the thermal-sensing type valve in this 
embodiment. As the thermal-sensing type valves 7 and 13 are shown in drawing 5 , the 
inlet port 72 is established in the bottom position of the case 71 of a cylindrical shape, and, 
specifically, this inlet port 72 and the pars basilaris ossis occipitalis which countered are 
blockaded by the case part 74 which has the exhaust port 73. While the thermal-sensing 
magnet 75 is fixed to case 71 inside at the inlet-port 72 side, the magnet 76 is formed in a 
graphic display longitudinal direction, enabling free movement. The valve port 77 is 
projected and established in the inside position connected to the inlet port 72 near the 
center of this case 71. 

[0035]The thermal-sensing magnet 75 is made into a thermos sensor, is formed in ring 
shape and is being fixed to the case 71 which is a coat. This thermal-sensing magnet 75 
shall consist of a nickekiCug alloy etc., and is having the Curie point (for example, 250 **) 
when the magnetic characteristic changes rapidly held. Via the predetermined crevice 78, 
the magnet 76 counters the thermal-sensing magnet 75, and is formed in an opposed face 
with the inner surface of the case 71, the case part 74 inside, and the thermal-sensing 
magnet 75. The thermal-sensing magnet 75 and magnetism draw this magnet 76 of each 
other's, it has the lobe projected to the thermal-sensing magnet 75 side, and the valve 
member 76a is being fixed to the position in which the valve port 77 and contact are 
possible and which counters in this projection tip. The spring 79 is formed in a 
thermal-sensing magnet 75 inside position so that the magnet 76 may be energized in the 
direction which keeps away from the thermal-sensing magnet 75. 

[0036]In the inside of the case 71 and the case part 74, a valve is formed of the valve port 
77 which counters the valve member 76a and this valve member 76a, and opening and 
closing of the channel from the inlet port 72 to the valve port 77, the crevice 78, and the 
exhaust port 73 are attained. 

[0037]It is a cold condition, and the magnet 76 was drawn to the thermal-sensing magnet 
75, the valve member 76a has sealed the valve port 77, and, specifically, the 
thermal-sensing type switching valves 7 and 13 have become a closed state. If the 
thermal-sensing magnet 75 fixed to the case 71 by heating the case 71 is heated and the 
temperature of the thermal-sensing magnet 75 reaches at the Curie point decided by 
presentation, It is no longer drawn to the thermal-sensing magnet 75, and is pushed 
against the case part 74 side with the spring 79, the valve member 76a moves to the case 
part 74 side, and the magnet 76 opens the valve port 77. Thereby, the thermal-sensing type 
s switching valves 7 and 13 will be in an opened state. 

[0038]The thermal-sensing magnet 75 has a dramatically small thermal hysteresis, and 
returns to the original state by the temperature change below abundance. If the 
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thermal-sensing magnet 75 returns, the magnet 76 will be again drawn to the 
thermal-sensing magnet 75, and will close the valve port 77. It becomes possible because of 
slight time in the meantime to correspond to the temperature change of the 
thermal-sensing magnet 75 as a thermos sensor promptly. What is necessary is just to 
combine the thermal-sensing magnet 75 with a predetermined presentation and it can 
carry out very easily to change preset temperature. 

[0039]The inlet port 82 is established in the bottom position of the case 81 of a cylindrical 
shape, and the thermal-sensing type valves 15 and 20 are blockaded by the valve element 
84 in which this inlet port and the pars basilaris ossis occipitalis which countered have the 
exhaust port 83, as shown in drawing 6 . While the thermal-sensing magnetic body 85 is 
formed in case 81 inside at the inlet-port 82 side, the magnet 86 is formed, and the valve 
port 87 is projected and established in the valve element 84 at the near [ a center ] inside. 
[0040]The thermal-sensing magnet 85 is made into a thermos sensor, is formed in ring 
shape and is being fixed to the case 81 which is a coat. This thermal-sensing magnet 85 
consists of a nickelssCun alloy etc., and is having the Curie point (for example, 240 **) 
when the magnetic characteristic changes rapidly held for example. The magnet 86 is 
countered and formed in the inner surface of the case 81, and an opposed face with the 
thermal- sensing magnet 85 via the predetermined crevice 88 at the thermal-sensing 
magnet 85, the thermal-sensing magnet 85 and magnetism draw each other, and the valve 
member 86a is being fixed to the field of the thermal-sensing magnet 85 and an opposite 
hand. The spring 89 is formed in a thermal-sensing magnet 85 inside position so that the 
magnet 86 may be energized in the direction kept away from the thermal-sensing magnet 
85. 

[004l]In the inside of the case 81 and the valve element 84, a valve is formed of the valve 
port 87 of the valve element 84 which counters the valve member 86a and this valve 
member 86a, and opening and closing of the channel from the inlet port 82 to the crevice 88, 
the valve port 87, and the exhaust port 83 are attained. 

[0042]It is a cold condition, and the magnet 86 was drawn to the thermal-sensing magnet 
85, the valve member 86a has estranged from the valve port 87, and, specifically, the 
thermal-sensing type switching valves 15 and 20 have become an opened state. If the 
thermal-sensing magnet 85 fixed to the case 81 by heating the case 81 is heated and the 
temperature of the thermal-sensing magnet 85 reaches at the Curie point decided by 
presentation, It is energized so that it may no longer be drawn to the thermal-sensing 
magnet 85 and may keep away from the thermal-sensing magnet 85 with the spring 89, 
and the valve member 86a moves to the valve element 84 side, and the magnet 86 
blockades the valve port 87. Thereby, the thermal-sensing type switching valves 15 and 20 
will be in a closed state. 

[0043]The thermal-sensing magnet 85 also has a dramatically small thermal hysteresis, 
and returns to the original state by the temperature change below abundance. If the 
thermal-sensing magnet 85 returns, the magnet 86 will be again drawn to the 
thermal-sensing magnet 85, and will open the valve port 87. It becomes possible because of 
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slight time in the meantime to correspond to the temperature change of the 
thermal-sensing magnet 85 as a thermos sensor promptly. What is necessary is just to 
combine the thermal-sensing magnetism stone 85 with a predetermined presentation and 
it can carry out very easily to change preset temperature. 
[0044]Next, an operation method is explained. 

[0045]The valve 10 and the thermal-sensing type switching valves 7 and 13 are made into 
a closed state before starting, and the thermal-sensing type switching valves 15 and 20 are 
made into the opened state. The hydrogen supply room 3 which is the hydrogen supply side 
space is filled with nitrogen of atmospheric pressure, and the hydrogen permeation room 4 
which is the hydrogen permeation side space is maintained by the vacuum. When starting 
a device, the hydrogen permeable film unit 1 must be heated using the thermostat 5. If the 
temperature in the thermostat 5 exceeds Tl, the thermal-sensing type switching valves 15 
and 20 will be in a closed state automatically, and if TO is exceeded further, the 
thermal-sensing type switching valves 7 and 13 will be in an opened state automatically. 
The crude hydrogen which contains the impurity gas of certain quantity through the 
piping 6 by this is introduced, and start manipulation is completed automatically. 
[0046]Hydrogen purification can be performed by maintaining the state where the inside of 
the thermostat 5 was maintained at the temperature beyond TO. Thereby, high purity 
hydrogen can be obtained from the piping 14 via the hydrogen permeation room 4. Since 
impurity gas is accumulated in the hydrogen supply room 3 as crude hydrogen is processed, 
the valve 10 is opened and the gas in the hydrogen supply room 3 is discharged 
continuously or intermittently. It becomes possible by carrying out like this to process a lot 
of crude hydrogen over a long time. Nitrogen of sufficient quantity for the nitrogen storage 
tank 19 is filled up with the pressurization state during steady operation. 
[0047] When suspending a device, where the valve 10 is closed, heating of the thermostat 5 
must be suspended. If the temperature in the thermostat 5 falls and it is set to TO, the 
thermal-sensing type switching valves 7 and 13 will be in a closed state automatically. If 
the temperature in the thermostat 5 falls and it is set to Tl, the thermal-sensing type 
switching valves 15 and 20 will be in an opened state automatically. 

[0048]The nitrogen gas by which control of flow was carried out by the 2"dollar valve 17 is 
introduced into the hydrogen supply room 3 and the hydrogen supply side space of piping 6 
grade by this, and the inside of the hydrogen supply room 3 is replaced by nitrogen. On the 
other hand, although the residual gas of hydrogen permeation room 4 insides is hydrogen, 
in order that this may also move to the hydrogen supply room 3 through the hydrogen 
permeable film 2, even if the nitrogen introduction lines 15, 16, 17, 18, and 19 are 
connected only to the hydrogen supply room 3 side, hydrogen by the side of the hydrogen 
permeation room 4 is also removable. 

[0049]Therefore, since the hydrogen supply side space can be filled with nitrogen as 
mentioned above and the hydrogen permeation side space can be made into a vacuum, 
even when the temperature in the thermostat 5 is less than Tc after that, the hydrogen 
permeable film 2 is not collapsed. The stopping operation of a hydrogen purification unit is 
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automatically completed with the above. Supply of nitrogen to the hydrogen supply side 
space is automatically ended, when the nitrogen storage tank 19 becomes empty. Although 
the atmosphere may flow in the hydrogen permeable film unit 1 after a nitrogen purge, if 
piping 21 is thinly made long when this is inconvenient, sufficient thing which a grade 
prevents can perform the back run which is the atmosphere. 

[0050]Thus, by using this invention, even if only heating and a stop of the thermostat 5 can 
perform starting and the stop in connection with a hydrogen permeable film, therefore 
there is a trouble of electric system, it can stop safely. Even if heating of the thermostat 5 
stops suddenly by a unforeseen accident especially, a hydrogen permeable film is not 
collapsed. 

[0051] Hereafter, a 2nd embodiment of a hydrogen permeable film use device concerning 
this invention and a protective method for the same is described based on Drawings. 
Drawing 2 is a mimetic diagram showing the hydrogen permeable film use device in this 
embodiment, gives the same numerals to a 1st above-mentioned embodiment and a 
corresponding component, and omits the explanation. 

[0052]That is, this embodiment is considered as the composition which connected the 
piping 21 to the hydrogen permeation room 4 while it carries out the thermal-sensing type 
switching valves 7 and 13 in a 1st embodiment in the method valves 7 and 13 of 
thermal-sensing type 3 and connects the piping 16 for nitrogen introduction to method 
valve of thermal-sensing type 3 13'. 

[0053]Method valve of thermal-sensing type 3 T shall be connected to the piping 6, 8, and 
22, the piping 8 shall be connected with the piping 6 by more than temperature TO, and the 
piping 22 shall be connected with the piping 6 by less than temperature TO. On the other 
hand, method valve of thermal-sensing type 3 13' shall be connected to the piping 12, 14, 
and 16, the piping 14 shall be connected with the piping 12 by more than temperature Tl, 
and the piping 16 shall be connected with the piping 12 by less than temperature Tl. As 
long as it can change a connected state with temperature like the above-mentioned 
thermal-sensing type switching valve 7 and 13 grades in the method valves 7 and 13 of 
these thermal-sensing type 3, it may be what kind of structure. 

[0054]It is connected to the hydrogen permeation room 4, and changes the piping 21 into 
the state where the piping 22 was connected to the open air. Here, the operating 
temperature of the thermal-sensing type switching valve 20 is set as TO. 
[0055]Next, an operation method is explained. 

[0056]It changes the valve 10 before starting into the state of it being considered as a 
closed state, and the thermal-sensing type switching valve 20 being made into an opened 
state, and isolating the hydrogen supply side space of the hydrogen permeable film 2, and 
the hydrogen permeation side space with the piping 8 and 14 in the method valves 7 and 
13 of thermal-sensing type 3. These hydrogen supply room 3 and the hydrogen permeation 
room 4 are filled with nitrogen of atmospheric pressure. 

[0057]The thermostat 5 must be heated to start the device of this embodiment. If the 
temperature in the thermostat 5 amounts to Tl, thermal-sensing type valve 13* will 
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operate automatically, then if the temperature in the thermostat 5 amounts to TO, the 
thermal-sensing type valves 7 and 20 will operate automatically. That is, while the piping 
12 and the piping 14 are connected by method valve of thermal-sensing type 3 13' by a rise 
in heat, it ranks second and the piping 8 and the piping 6 are connected by 
thermal-sensing type valve 7', when the thermal-sensing type switching valve 20 closes, 
the hydrogen supply and hydrogen permeation side is separated. Start manipulation is 
automatically completed with the above. 

[0058]Hydrogen purification can be performed by maintaining the inside of the thermostat 
5 at the temperature beyond TO. At the time of hydrogen purification, the crude hydrogen 
supplied from the piping 8 is refined through the hydrogen permeable film 2, and high dull 
degree hydrogen is obtained from the piping 14. Here, it becomes possible by opening the 
valve 10 and discharging the gas in the hydrogen supply room 3 continuously or 
intermittently to process a lot of crude hydrogen over a long time. Nitrogen of sufficient 
quantity for the nitrogen storage tank 19 is filled up with the pressurization state during 
steady operation. 

[0059]When suspending a device, where the valve 10 is closed, heating of the thermostat 5 
must be suspended. If the temperature in the thermostat 5 is set to TO, the 
thermal-sensing type switching valve 20 and method valve of thermal-sensing type 3 T 
will operate automatically, then if the temperature is set to Tl, thermal-sensing type valve 
13' will operate automatically. Namely, by temperature descent, while the thermal-sensing 
type switching valve 20 will be in an opened state, method valve of thermal-sensing type 3 
T will be in the state of connecting the piping 6 and the piping 22, it ranks second and 
method valve of thermal-sensing type 3 13' will be in the state of connecting the piping 16 
and the piping 12. Thereby, the line of the piping 12, the hydrogen permeation room 4, the 
piping 21, the piping 9, the hydrogen supply room 3, the piping 6, and the piping 22 is 
connected from the piping 16. 

[0060]As a result, the nitrogen gas by which control of flow was carried out by the 2-dollar 
valve 17 is introduced into the hydrogen permeation side space, further, it is introduced 
into the hydrogen supply side space via the piping 21, the thermal-sensing type switching 
valve 20, and the piping 9, and the residual gas of hydrogen permeable film 2 both-sides 
space is replaced by nitrogen. Then, even if the temperature in the thermostat 5 is less 
than Tc, the hydrogen permeable film 2 is not collapsed. The stopping operation of a 
hydrogen purification unit is automatically completed with the above. Supply of nitrogen is 
automatically ended, when the nitrogen storage tank 19 becomes empty. Then, what is 
necessary is just to make piping 22 long thinly enough like the piping 21 in the 
above-mentioned Embodiment 1, if it is inconvenient that the atmosphere flows in the 
hydrogen permeable film unit 1. 

[006l]In this embodiment, since the both-sides space of the hydrogen permeable film 2 can 
be kept at the same pressure at the time of a stop of a hydrogen purification unit and stress 
unnecessary for a film is not applied while doing so the same effect as a 1st 
above-mentioned embodiment, a membranous life can be prolonged. And even if only 
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heating and a stop of the thermostat 5 can perform starting and the stop in connection 
with the hydrogen permeable film 2, therefore there is a trouble of electric system like a 
1st embodiment, it can stop safely. 

[0062]Hereafter, a 3rd embodiment of a hydrogen permeable film use device concerning 
this invention and a protective method for the same is described based on Drawings. 
Drawing 3 is a mimetic diagram showing the hydrogen permeable film use device in this 
embodiment, gives the same numerals to a 1st and 2nd above-mentioned embodiment and 
a corresponding component, and omits the explanation. 

[0063]The hydrogen permeable film use device in this embodiment is used as the fuel cell 
power generation unit 26 with the system which supplies hydrogen, and let fundamental 
structure be the same thing as a 2nd embodiment in this system. In this embodiment, that 
the reformer 23 was installed in the hydrogen supply line differs from a 2nd embodiment 
first. In connection with this, the position of valve 7 m was moved to the 
raw-materials-and-mineral-fuel supply line upstream of the reformer 23. 
[0064]valve T ~ ", 10'", while being considered as the right hand side of the 
thermal-sensing type valve, respectively and connecting these by the bypass piping 31, 
these valve T - in order to operate ", 10 m , it had composition which forms the thermos 
sensor 32 of the thermal-sensing type valve which detects the temperature of the 
combustion part 25 neighborhood located in the thermostat 5 outside in the combustion 
part 25 neighborhood. 

[0065]Valve 7 m is used as the method valve of four, when the temperature of the thermos 
sensor 32 is more than TO, the piping 29, the piping 30, and the piping 22 and the piping 31 
are connected, respectively, and when the temperature of the thermos sensor 32 is less 
than TO, the piping 22, the piping 29, and the piping 30 and the piping 31 shall be 
connected, respectively. On the other hand, valve 10'" is used as the method valve of three, 
when the temperature of the thermos sensor 32 is more than TO, the piping 9 and the 
piping 11 are connected, and when the temperature of the thermos sensor 32 is less than 
TO, the piping 31 and the piping 11 shall be connected. 

[0066]Although valve 20"and valve 13'" is a right hand side of the thermal-sensing type 
valve which carries out the same operation as a 2nd embodiment bordering on TO to the 
temperature of the thermos sensor 32, this is also located out of the thermostat 5. 
[0067]Each right hand side of these four thermal-sensing type valves is connected for the 
thermos sensor 32 which builds in the gas adsorption medium 33, and piping which is not 
illustrated, and is considered as the composition which operates simultaneously. TO is set 
as a temperature a little lower than the temperature of the thermos sensor 32 at the time 
of steady operation here. TO is set up from the temperature of the thermos sensor 32 in 
case the hydrogen permeable film 2 is Tc enough. 

[0068]The numerals 24 and 25 are the combustion parts for heating the reformer 23 and 
the thermostat 5, and the numerals 27 are piping for piping and the numerals 28 for which 
air is introduced into the fuel cell power generation unit 26 to carry out exhaust air from 
the fuel cell unit 26. 
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[0069]Next, an operation method is explained. 

[0070]the time of starting - the right hand side 7 of a thermal-sensing type valve - it is 
isolated by ,M , 10'", 13 ,M , and the space which is open for free passage to the reformer 23 and 
the hydrogen permeable film unit 1 is filled with nitrogen of atmospheric pressure, this 
time - right-hand-side T of a thermal-sensing type valve - the piping 30 is connected to 
the piping 11 by 10'" via the bypass piping 31. For this reason, raw materials and 
mineral fuel, such as methane, methanol, and gasoline, are supplied to the combustion 
parts 24 and 25 through these piping 30, 31, and 11 with a steam, and heat the reformer 23 
and the thermostat 5. 

[007l]if the temperature of the hydrogen permeable film 2 exceeds Tc and the temperature 
of the thermos sensor 32 reaches TO after that - each right-hand-side T of a 
thermal-sensing valve - ", 10"*, and 13 - "', 20" operate all at once automatically. As a 
result, raw materials and mineral fuel are supplied to the reformer 23 through the piping 
30, method valve of four 7'", and the piping 29, and the mixed gas which uses as the main 
ingredients the hydrogen obtained by the steam reforming reaction etc. is led to the 
hydrogen supply room 3 through the piping 6. 

[0072]It dissociates through the hydrogen permeable film 2, and the great portion of 
hydrogen contained in this is sent to the fuel cell power generation unit 26 through the 
piping 12, valve 13"\ and the piping 14, it reacts to the air supplied from the piping 27 here, 
and obtains electric power. The gas which did not penetrate the hydrogen permeable film 2 
is supplied to the combustion parts 24 and 25 via the piping 9, method valve of three 10 ,M , 
and the piping 11, and is used for heating of the reformer 23 and the thermostat 5. 
Switching valve 20" has closed at this time, and the hydrogen supply and hydrogen 
permeation side is isolated. 

[0073]In this way, it completes and start operation goes into steady operation. During 
steady operation, nitrogen of sufficient quantity for the nitrogen storage tank 19 is filled 
up with the pressurization state. 

[0074] What is necessary is just to suspend heating of the thermostat 5, when suspending a 
device, if the temperature of the thermos sensor 32 descends and it amounts to TO - each 
right-hand-side T of a thermal-sensing type valve " 10'", and 13 - m , 20" operate all at 
once, and the line of the piping 12, the hydrogen permeation room 4, the piping 21, the 
piping 9, the hydrogen supply room 3, the piping 6, the reformer 23, the piping 29, and the 
piping 22 is connected from the piping 16. The nitrogen gas by which control of flow was 
carried out by the 2-dollar valve 17 is introduced into the hydrogen permeation and 
hydrogen supply side by this, and the both-sides space of the hydrogen permeable film 2 
and the residual gas in the reformer 23 are replaced by nitrogen. Therefore, even if the 
temperature in the thermostat 5 is less than Tc after that, the hydrogen permeable film 2 
is not collapsed. The stopping operation of the hydrogen supply line of a fuel cell power 
generation unit is automatically completed with the above. Supply of nitrogen is 
automatically ended, when the nitrogen storage tank 19 becomes empty. Here, if piping 22 
is made long thinly enough, it can prevent enough the atmosphere flowing backwards and 
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flowing in the hydrogen permeable film unit 1 after this. 

[0075]In the fuel cell system using a hydrogen permeable film, the gas discharged through 
the piping 9 from the hydrogen permeable film unit 1 contains combustible gas centering 
on hydrogen. This is usually used in order to warm the reformer 23 and the thermostat 5 2, 
i.e., a hydrogen permeable film. Therefore, in order to warm these at the time of starting of 
a device, even when obtaining with the temperature of the hydrogen permeable film 2 and 
it is less than Tc, it is necessary to supply this combustible gas to the combustion parts 24 
and 25. This example is considered as the composition in consideration of the 
above-mentioned situation. 

[0076]In this embodiment, while doing so the same effect as a 1st and 2nd 
above-mentioned embodiment, Since residual gas, such as methanol in the reformer 23 and 
water, is also simultaneously removable in the case of a device stop by having arranged 
valve 7 ,M to the rawmaterials-and-mineral-fuel supply line, i.e., the upper stream of the 
reformer 23, these adhere on the surface of a reforming catalyst, and do not reduce the 
performance of a catalyst. It can perform operating many valves simultaneously easily by 
using the thermal-sensing valve using a gas adsorption medium like this embodiment. In 
this case, if it is a place in which a thermos sensor does not necessarily need to be located 
in the thermostat 5 and which has the temperature and a certain relation of the hydrogen 
permeable film 2, it is possible to install [ position / prompt / detectable ] freely a stop of a 
position and a device suitable for manufacture or maintenance. 

[0077]Hereafter, a 4th embodiment of a hydrogen permeable film use device concerning 
this invention and a protective method for the same is described based on Drawings. 
Drawing 4 is a mimetic diagram showing the hydrogen permeable film use device in this 
embodiment, gives the same numerals to the above-mentioned 1st ■ a 3rd embodiment, and 
a corresponding component, and omits the explanation. 

[0078]The hydrogen permeable film use device in this embodiment is used as the fuel cell 
power generation unit 26 with the system which supplies hydrogen, and let fundamental 
structure be the same thing as a 3rd embodiment in this system. 

[0079]the valve 7 . which each of ", 13 M , 35" is the right hand sides of a thermal-sensing 
type switching valve, and operates bordering on TO to the temperature of the thermos 
sensor 32, among these 7 13" are considered as the composition whose temperature of 
the thermos sensor 32 the temperature of the thermos sensor 32 will be in an opened state 
by more than TO, and will be in a closed state by less than TO. On the other hand, valve 35" 
is considered as the composition whose temperature of the thermos sensor 32 the 
temperature of the thermos sensor 32 will be in an opened state by less than TO, and will 
be in a closed state by more than TO. The piping 36 has led to the air supply line, and it is 
considered as controllable composition using the needle valve etc. so that a suitable flow 
may be obtained, when valve 35" is an opened state. The piping 28 is connected to these 
combustion parts 24 and 25 so that the exhaust air containing hydrogen and oxygen from 
the fuel cell power generation unit 26 can be used as fuel of the combustion parts 24 and 25. 
[0080]Next, an operation method is explained. 
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[008l]Valve 7 ", 13" is made into a closed state at the time of starting, the hydrogen supply 
side space is filled by the atmosphere of atmospheric pressure, and the hydrogen 
permeation side space is held at the vacuum. What is necessary is just to heat the 
thermostat 5 1, i.e., a hydrogen permeable film unit, using the combustion part 25 to start 
a device. 

[0082]If the temperature of the hydrogen permeable film 2 exceeds Tc and the temperature 
of the thermos sensor 32 reaches TO after that, valve 7" as a right hand side of a 
thermal-sensing type valve and 13" will be in an opened state automatically, and valve 35" 
will be in a closed state. As a result, the mixed gas which uses as the main ingredients the 
hydrogen which raw materials and mineral fuel were supplied to the reformer 23 through 
right-hand-side 7" of the piping 30 and a thermal-sensing type valve and the piping 29, and 
was obtained by the steam reforming reaction etc. is led to the hydrogen supply room 3 
through the piping 6. It dissociates through the hydrogen permeable film 2, and the great 
portion of hydrogen contained in this is sent to the fuel cell power generation unit 26 
through right-hand-side 13" of the piping 12 and a thermal-sensing type valve, and the 
piping 14, and it is used for power generation. 

[0083]The gas which did not penetrate the hydrogen permeable film 2 is supplied to the 
combustion parts 24 and 25 via the piping 9, and is used for heating of the reformer 23 and 
the thermostat 5. In this way, it completes and start operation goes into steady operation. 
[0084]What is necessary is just to suspend heating by the combustion part 25, when 
suspending a device. If the temperature of the thermos sensor 32 descends and it amounts 
to TO, right-hand-side 7" of a thermal-sensing type valve and 13" will be closed 
automatically, and 35" will open them automatically. While the atmosphere is introduced 
from the piping 36 and driving out the gas in the hydrogen supply room 3 by this, hydrogen 
of the hydrogen permeation side space is also removable. Under the present circumstances, 
since the hydrogen penetrated in the hydrogen supply side surface of the hydrogen 
permeable film 2 reacts to oxygen in the atmosphere and is consumed, hydrogen of the 
hydrogen permeation side space is more promptly [ than the case where nitrogen is 
introduced like a 3rd above-mentioned embodiment ] removable. Therefore, even if the 
temperature in the thermostat 5 is less than Tc after that, the hydrogen permeable film 2 
is not collapsed. The stopping operation of a hydrogen feed system is automatically 
completed with the above. 

[0085]In this embodiment, while doing so the same effect as the above-mentioned 1st - a 
3rd embodiment, the exhaust air containing hydrogen and oxygen from the fuel cell power 
generation unit 26 can be further used as fuel of the combustion parts 24 and 25. 
[0086]In the hydrogen permeable film use device in each of above-mentioned embodiments, 
it is also possible at the time of a stop of a device to exhaust the hydrogen supply room 3 
and the hydrogen permeation room 4, i.e., the space of hydrogen permeable film 2 both 
sides, by an exhaust means, and to remove hydrogen. In this case, if it is after hydrogen 
removal, even if the temperature in the thermostat 5 will be less than Tc, a hydrogen 
permeable film is not collapsed too. The following can be considered as an example of 
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composition of having such an exhaust means. 

[0087]In the case of a 1st above-mentioned embodiment, it can have composition which 
does not provide the thermal-sensing type switching valve 15, the piping 16 and 18, the 
needle valve 17, and the nitrogen storage tank 19 concerning nitrogen supply, the exhaust 
means of a pump etc. can be established downstream from the piping 21, and the space of 
hydrogen permeable film 2 both sides can be exhausted by an exhaust means. While 
similarly using thermal-sensing type 3 method valve 13' concerning nitrogen supply as the 
thermal-sensing type switching valve 13 in the case of a 2nd embodiment, It can have 
composition which does not form the piping 16 and 18, the needle valve 17, and the 
nitrogen storage tank 19, the exhaust means of a pump etc. can be provided downstream 
from the piping 22, and the space of hydrogen permeable film 2 both sides can be 
exhausted by an exhaust means. While similarly using thermal-sensing type 3 method 
valve 13'" concerning nitrogen supply as the thermal-sensing type switching valve 13 in 
the case of a 3rd embodiment, It can have composition which does not form the piping 16 
and 18, the needle valve 17, and the nitrogen storage tank 19, the exhaust means of a 
pump etc. can be provided downstream from the piping 22, and the space of hydrogen 
permeable film 2 both sides can be exhausted by an exhaust means. 
[0088] 

[Effect of the Invention]According to a hydrogen permeable film use device of this 
invention, and a protective method for the same, the following effects are done so. 

(1) Starting and the method of stopping can be provided in a hydrogen permeable film use 
device, without depending on electric control. 

(2) Thereby, the energy efficiency of a device can be raised. 

(3) It can be made to stop, without furthermore, collapsing a hydrogen permeable film, 
even if the heating machine style of a hydrogen permeable film stops suddenly according to 
a certain trouble. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] lt is a mimetic diagram showing a 1st embodiment of a hydrogen 
permeable film use device concerning this invention, and a protective method for 
the same. 

[Drawing 2] lt is a mimetic diagram showing a 2nd embodiment of a hydrogen 
permeable film use device concerning this invention, and a protective method for 
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the same. 

[Drawing 3] lt is a mimetic diagram showing a 3rd embodiment of a hydrogen 
permeable film use device concerning this invention, and a protective method for 
the same. 

[Drawing 4] It is a mimetic diagram showing a 4th embodiment of a hydrogen 
permeable film use device concerning this invention, and a protective method for 
the same. 

[Drawing 5] It is a sectional view showing the thermal-sensing valve in this invention. 
[Drawing 6] It is a sectional view showing the thermal-sensing valve in this invention. 
[Description of Notations] 

1 Hydrogen permeable film unit 

2 Hydrogen permeable film 

3 Hydrogen supply room 

4 Hydrogen permeation room 

5 Thermostat 

6 Piping 

7 Thermal-sensing type switching valve (thermal-sensing valve) 
Method valve of 7' thermal-sensing type 3 (thermal-sensing valve) 
The right hand side of a 7" thermal-sensing type switching valve 
The right hand side of the method valve of 7 m thermal-sensing type 4 

8 Piping 
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9 Piping 

10 Switching valve 

The right hand side of the method valve of 10'" thermal-sensing type 3 

11 Piping 

12 Piping 

13 Thermal-sensing type switching valve 
Method valve of 13' thermal-sensing type 3 

The right hand side of a 13" thermal-sensing type switching valve 
The right hand side of the method valve of 13'" thermal-sensing type 3 

14 Piping 

15 Thermal-sensing type switching valve 

16 Piping 

17 2-dollar valve 

18 Piping 

19 Nitrogen storage tank 

20 Thermal-sensing type switching valve 

The right hand side of a 20" thermal-sensing type switching valve 

21 Piping 22 Piping 

23 Reformer 

24 Combustion part 

25 Combustion part 
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26 Fuel cell power generation unit 

27 Piping 

28 Piping 

29 Piping 

30 Piping 

31 Bypass piping 

32 The thermos sensor of a thermal-sensing type valve 

33 Gas adsorption medium 

34 Piping 

The right hand side of a 35" thermal-sensing type switching valve 
36 Piping 

i 



[Translation done.] 

t 

i 



9/1/9/1 



